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Effects of three kinds of volatile oils on in vitro percutaneous penetration of total
alkaloids in Strychni Semen transdermal patches
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Abstract: Objective To study the effects of volatile oils in Amomi Fructus (AF), Tsaoko Fructus (TF), and Amomi Rotundus Fructus
(ARF) on in vitro percutaneous penetration of brucine and stychnine in the total alkaloids of Strychni Semen (TASS) transdermal
patches. Methods Improved Franz-cells were used for the transdermal diffusion test, and the cumulative permeation quantity (Q,) of
brucine and strychnine in the TASS transdermal patches was determined by HPLC. The enhancing effects of 3%, 5%, 7%, and 10%
volatile oils in AF, TF, and ARF on percutaneous diffusion of brucine and stychnine in the TASS were investigated. Results The
penetration rates (Jss) of 5% volatile oil in AF, 3% volatile oil in TF, and 10% volatile oil in ARF were 1.039, 0.951, and 0.907
mg/(cm*h), respectively, which were the largest among the different concentration of volatile oils. Compared with the negative
control group without penetrant, the enhancement ratios (ER) were 1.212, 1.230, and 1.383, respectively, and the ER of 5% volatile oil
in AF was higher than that of the positive control 10% Azone. Conclusion Results show that 5% volatile oil of AF, 3% volatile oil of
TF, and 10% volatile oil of ARF could obviously enhance the transdermal absorption of brucine and strychnine in the TASS
transdermal patches.

Key words: total alkaloids of Strychni Semen (TASS); brucine; strychnine; Amomi Fructus (AF); Tsaoko Fructus (TF); Amomi
Rotundus Fructus (ARF); volatile oil
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Fig. 2 Effect of Azone at different concentration on Q,, of brucine (A), strychnine (B), and TASS (C) in 12 h (n=5)
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Table 1 Effect of Azone at different concentration on Jss and ER of TASS in 6 h (n=5)

H ol O/ (mgrcm ) 0,1 Ji T8 r Jss / (mgrem >h™") ER
FF 1t 2.698 9£0.976 1 0,=1.3321"240.478 0.996 5 1.332 —
3% 2449 4+0.514 4 0,=1.2321"—0.548 0.998 9 1.232 0.925
5% 1.9478+0.413 0 0,=0.811 /*4+0.112 0.970 1 0.811" 0.609
7% 2.583 8+0.364 4 0,=12511"7—0.357 0.993 0 1.251 0.939
10% % 3.1598+0.714 6 0,=1.460 "*+0.184 0.981 8 1.460 1.096
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Fig. 3 Effect of volatile oil in AF at different concentration

on @, of TASS in 12 h (n=5)
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Table 2 Effect of volatile oil in AF at different concentration on Jss and ER of TASS in 4 h (n=5)

45 0,/ (mg-em ) 0,1 7% r Jss / (mgrem >h ™) ER
I 3 1.847 7+0.8250 0,=0.857 1"240.192 0.986 4 0.857 —
10% % 2.074 6+0.582 8 0,=0.931 "*40.296 0.976 2 0.931 1.086
3% 2.1831+0.341 1 0,=0.951 "?40.380 0.966 4 0.951 1.110
5% b3 1.9893+0.529 1 0,=1.039 £>—0.258 0.988 4 1.039 1.212
7% Rb 1.944 74+0.369 4 0,=0.873 1>+0.279 0.973 1 0.873 1.019
10%H04 2.2222+0.2617 0,=0.933 '"?40.444 0.9757 0.933 1.089
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Fig. 4 Effect of volatile oil in TF at different concentration
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Table 3 Effect of volatile oil in TF at different concentration on Jss and ER of TASS in 8 h (n=5)
45 Og / (mg-em ) 0,1 7% r Jss/ (mgrem 2h™") ER
I 1 3 1.780 0+£0.287 9 0,=0.773 1"*40.478 0.999 0 0.773 —
10% % 3.1857+1.160 5" 0,=1.300 1"?—0.548 0.963 8 1.300° 1.682
3%HE AL 2.230 6+0.661 1 0,=0.951 1"240.478 0.999 0 0.951 1.230
5% 4L AL 1.928 2+0.294 8 0,=0.859 t"2+0.112 0.998 5 0.859 1.111
7% 4 1.438 6+0.445 3 0,=0.620 1'"*—0.357 0.998 0 0.620 0.802
10% 5 4L 1.11294+0.245 5 0,=0.396 "?+0.184 0.996 5 0.396 0.512
0 IR AL
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Fig. 5 Effect of volatile oil in ARF at different concentration
on Q, of TASS in 12 h (n=5)
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F4 TREREBREBZ M DT 6 h Jos & ER BIFIE (n=5)
Table 4 Effect of volatile oil in ARF at different concentration on Jss and ER of TASS in 6 h (n=5)

41 5l 0/ (mgrem ) 0,1 J7 1 r Jss / (mgrem >h™") ER
Y 1t 2.054 6£0.780 1 0,=0.656 1"?40.539 0.9742 0.656 —
10% % 2.6525+1.062 4" 0,=1.077 1240.138 0.984 9 1.077° 1.642
3% Bk i 2.024 7+0.278 9 0,=0.694 {'>+0.414 0.9813 0.694 1.058
5% B 5 i 2.33314+0.3300 0,=0.665 1'>+0.854 0.937 6 0.665 1.014
7% B i 1.867 0+0.439 7 0,=0.658 1">+0.350 0.978 3 0.658 1.003
10% 1 5 5tk il 2.227610.886 1 0,=0.907 £*4+0.111 0.987 9 0.907 1.383
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